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1.1. [18, Theorem 2.5] (X, $d$) ,
.
(1) $X$ $\alpha X$ $u_{d}X$ 1, $\alpha X\approx u_{d}X$ .
$1X$ $\alpha X$ $\gamma X$ $f$ : $\alpha Xarrow\gamma X$ , $f|_{X}$
$X$ , $\alpha X\approx\gamma X$ .
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Smirnov $\mathrm{R}$ . G. Woods [18]
. 1995 R. G. Woods $\mathbb{R}$ $d$ Smirnov
$u_{d}\mathbb{R}$ , .
1.2. $n$ 2 , $\mathbb{R}^{\mathrm{n}}$ Smirnov
$u_{d_{\iota}},\mathbb{R}^{n}$ ?
, M.G. Charalambous [6]
. , M.G. Charalambous .
1.3. [6, $\mathrm{M}.\mathrm{G}$ . Charalambous] $X$
, $d$ , (X, $d$) smirnov
$u_{d}X$ .
, M.G. Charalambous , Smirnov
. , Smirnov




1.4. [16, Ju M. Smirnov] (X, $d$) $\dim u_{d}X\backslash$
$X=\dim^{\infty}(X, d)$ , $\dim^{\infty}(X, d)$ (X, $d$) 2
.
, (X, $d$) Smirnov $u_{d}X\backslash X$
(X, $d$) , Smimov
- , Smirnov
Ind $u_{d}X\backslash X$ $\mathrm{i}\mathrm{n}\mathrm{d}u_{d}X\backslash X$ . ,
.
2 , [12] . ,
Smiaov $’\supset$ .
2
1.5. $(X, d)$ Smirnov $u_{d}X\backslash X$ ,
Ind $u_{d}X\backslash X$ ind $u_{d}X\backslash X$ .
1.5 , , Smirnov
, .
2 Smirnov
1960 E. G. Sklyarenko ,
(cf. [12], [15]).
$X$ $\alpha X$ , $X$ $U$
, $\mathrm{C}1_{\alpha X}(\mathrm{R}_{X}U)=\mathrm{R}_{\alpha X}(\mathrm{E}\mathrm{x}\mathrm{t}_{\alpha X}U)$ . , $\mathrm{E}\mathrm{x}\mathrm{t}_{\alpha X}U$
$O\cap X=U$ $\alpha X$ $O$ . ,
$\mathrm{E}\mathrm{x}\mathrm{t}_{\alpha X}U=\alpha X\backslash \mathrm{C}1_{\alpha X}(X\backslash U)$ , Sklyarenko
(cf. [12, 308, 3010], [15]).
2.1. [15, E.G. Sklyarenko] $X$ ,
.
(1) $\alpha X$ $x$ .
(2) $\alpha X\backslash X$ $\alpha X$ 3.
(3) $X$ $U$ $U$ $A$ ,
$\mathrm{C}1_{\alpha X}A\cap \mathrm{C}1_{\alpha X}(\mathrm{R}_{X}U)=\emptyset$ $\mathrm{C}1_{\alpha X}A\cap \mathrm{C}1_{\alpha X}(X\backslash U)=\emptyset$.
(4) $X$ $U,$ $V$ , $\mathrm{E}\mathrm{x}\mathrm{t}_{\alpha X}(U\cup V)=$ $(\mathrm{E}\mathrm{x}\mathrm{t}_{\alpha X} U)\cup$
$(\mathrm{E}\mathrm{x}\mathrm{t}_{\alpha X}V)$ .
(5) $f$ : $\beta Xarrow\alpha X$ , $p\in\alpha X$ , $f^{-1}(p)$
.




$sX$ $A$ $a\in A$ $X$ , $a$ $X$
$W$ $X\backslash A$ $U,$ $V$ $W\cap(X\backslash A)=U\cup V,$ $U\cap V=\emptyset$ ,




2.3. (1) ([14, Exercise 8.42]) (X, $d$) - ,
$\epsilon>0$ , $\delta>0$ , $d(x, y)<\delta$ $x,$ $y\in X$
, $X$ $P$ $x,$ $y\in P$ diam $P<\epsilon$
.
(2) (X, $d$) – , $\epsilon>0$
, $\delta>0$ $X$ $K_{\epsilon}$ , $d(x, y)<\delta$
$x,$ $y\in X\backslash K_{\epsilon}$ , $X$ $P$ $x,$ $y\in P$ diam $P<\epsilon$
.
(X, $d$) Smirnov $u_{d}X$
.
2.4. (X, $d$) . , (X, $d$) $\infty$ –
, Smirnov $u_{d}X$ .
. , $\mathrm{Y}=u_{d}X$ . $U$ $X$ , $W_{0}=\mathrm{C}1_{X}U$ ,
$W_{1}=X\backslash U,$ $V=X\backslash W_{0}$ , $\mathrm{C}1_{\mathrm{Y}}\mathrm{F}\mathrm{r}_{X}U=$
$\mathrm{R}_{\mathrm{Y}}\mathrm{E}\mathrm{x}\mathrm{t}_{Y}U$ . $\mathrm{C}1_{\mathrm{Y}}\mathrm{b}_{X}U\subset \mathrm{F}\mathrm{r}_{Y}\mathrm{E}\mathrm{x}\mathrm{t}_{Y}U$ ,
$\mathrm{C}1_{Y}$ Frx $U\supset \mathrm{F}\mathrm{Y}_{\mathrm{Y}}\mathrm{E}\mathrm{x}\mathrm{t}_{\mathrm{Y}}U$ .
, $V=\emptyset$ , , $X=\mathrm{C}1_{X}U$ . , $x\in$
$\mathrm{F}\mathrm{r}_{Y}\mathrm{E}\mathrm{x}\mathrm{t}_{Y}U\backslash \mathrm{C}1_{\mathrm{Y}}\mathrm{R}_{X}U$ , $x$ $\mathrm{Y}$ $W$
$W\cap \mathrm{C}1_{\mathrm{Y}}\mathrm{R}_{X}U=\emptyset$ $\text{ }$ , $W\cap(\mathrm{Y}\backslash \mathrm{E}\mathrm{x}\mathrm{t}_{\mathrm{Y}}U)\neq\emptyset$
$\mathrm{Y}\backslash \mathrm{E}\mathrm{x}\mathrm{t}_{\mathrm{Y}}U=\mathrm{C}1_{\mathrm{Y}}(X\backslash U)=\mathrm{C}1_{Y}(\mathrm{C}1_{X}U\backslash U)=\mathrm{C}1_{\mathrm{Y}}\mathrm{b}_{X}U$ ,
$W\cap \mathrm{C}1_{\mathrm{Y}}\mathrm{R}_{X}U\neq\emptyset$ , $W$ . , $V=\emptyset$
$\mathrm{h}_{\mathrm{Y}}$ $\mathrm{E}\mathrm{x}\mathrm{t}_{\mathrm{Y}}U=\mathrm{C}1_{\mathrm{Y}}$ x $U$ .
, $V\neq\emptyset$ . , .
. $\mathrm{C}1_{\mathrm{Y}}(W_{0}\cap W_{1})=\mathrm{C}1_{\mathrm{Y}}W_{0}\cap \mathrm{C}1_{\mathrm{Y}}W_{1}$.
$\mathrm{C}1_{\mathrm{Y}}(W_{0}\cap W_{1})\subset \mathrm{C}1_{Y}W_{0}\cap \mathrm{C}1_{\mathrm{Y}}W_{1}$ , $\mathrm{C}1_{Y}W_{0}\cap \mathrm{C}1_{Y}W_{1}\backslash$
$\mathrm{C}1_{\mathrm{Y}}(W_{0}\cap W_{1})\neq\emptyset$ . $p\in \mathrm{C}1_{Y}W_{0}\cap \mathrm{C}1_{\mathrm{Y}}W_{1}\backslash \mathrm{C}1_{Y}(W_{0}\cap W_{1})$
, $P$ $\mathrm{Y}$ $S$ , $S\cap \mathrm{C}1_{\mathrm{Y}}(W_{0}\cap W_{1})=\emptyset$
$i=0,1$ $S\cap W_{\dot{*}}\neq\emptyset$ . , $i=0,1$
$p\in \mathrm{C}1_{\mathrm{Y}}(W_{i}\cap S)$ , $\mathrm{C}1_{\mathrm{Y}}$ ( $W_{0}$ $S$ ) $\cap \mathrm{C}1_{\mathrm{Y}}(W_{1}\cap S)\neq\emptyset$
. , 11 , d(%\cap S, $W_{1}\cap S$) $=0$ . ,
$\{x_{0,n}\}_{n\in \mathrm{N}}\subset W_{0}\cap S\subset U,$ $\{x_{1,n}\}_{n\in \mathrm{N}}\subset W_{1}\cap S\subset V$ , $n\in \mathrm{N}$
$d(x_{0,n}, x_{1,n})< \frac{1}{n}$ . , (X, $d$) $\infty$
, $n\in \mathrm{N}$ , $X$
P $x_{0,n},$ $x_{1,n}\in P_{n}$ $\lim_{narrow\infty}$ diam $P_{n}=0$
4
. , $U\cup V$ , $P_{n}\cap(X\backslash (U\cup V))\neq\emptyset$ .
, $X\backslash (U\cup V)=\mathrm{T}4_{0}^{\gamma}\cap W_{1}$ , $P_{n}\cap(W_{0}\cap W_{1})\neq\emptyset$ .
, $n\in \mathrm{N}$ $y_{n}\in P_{n}\cap(W_{0}\cap W_{1})$ , $i=0,1$
$\lim_{narrow\infty}d(x_{i,n’ y_{n}})=0$ $d$ ( $W_{0}$ $W_{1},$ $W_{i}\cap S$) $=0$ .
1.1 , $i=0,1$ $\mathrm{C}1_{Y}(W_{0}\cap W_{1})\cap C1_{Y}(W_{i}\cap S)\neq\emptyset$ ,
$\mathrm{C}1_{Y}(W_{0}\cap W_{1})\cap S\neq\emptyset$ , $S$ . ,
.
, $\mathrm{E}\mathrm{x}\mathrm{t}_{Y}U=Y\backslash \mathrm{C}1_{Y}W_{1},$ $\mathrm{E}\mathrm{x}\mathrm{t}_{Y}V=\mathrm{Y}\backslash \mathrm{C}1_{Y}W_{0}$ , $\mathrm{Y}\backslash$
$(\mathrm{E}\mathrm{x}\mathrm{t}_{Y}\mathrm{U}\mathrm{U}\mathrm{E}\mathrm{x}\mathrm{t}_{Y}V)=\mathrm{C}1_{Y}(W_{0}\cap W_{1})=\mathrm{C}1_{Y}\mathrm{F}\mathrm{t}_{X}U$ $\mathrm{Y}=\mathrm{E}\mathrm{x}\mathrm{t}_{Y}U\mathrm{U}\mathrm{E}\mathrm{x}\mathrm{t}_{Y}V\cup$
$\mathrm{C}1_{Y}\mathrm{F}\mathrm{r}_{X}U$ . , $x\in \mathrm{F}\mathrm{r}_{Y}\mathrm{E}\mathrm{x}\mathrm{t}_{Y}U$ . , $x\in \mathrm{E}\mathrm{x}\mathrm{t}_{Y}U$
$x\not\in$ Fli $Y$ Exty $U$ , $x\in \mathrm{E}\mathrm{x}\mathrm{t}_{\mathrm{Y}}V$
$\mathrm{E}\mathrm{x}\mathrm{t}_{Y}U\cap \mathrm{E}\mathrm{x}\mathrm{t}_{Y}V\neq\emptyset$ , $\mathrm{E}\mathrm{x}\mathrm{t}_{Y}U\cap \mathrm{E}\mathrm{x}\mathrm{t}_{Y}V=\emptyset$ .
, $x\in \mathrm{C}1_{\mathrm{Y}}\mathrm{F}\mathrm{r}_{X}U$ $\mathrm{C}1_{\mathrm{Y}}\mathrm{F}\mathrm{r}_{X}U\supset \mathrm{F}\mathrm{r}_{Y}$ Exty $U$ .




2.5. [6, $\mathrm{M}.\mathrm{G}$ . Charalambous] $X$
, $d$ . , (X, $d$) Smirnov






, $u_{d}X$ $X$ $X$ $\infty$ –
.
. $X$ $\sigma$- , $\{K_{n}\}_{n\in \mathrm{N}}$
$n\in \mathrm{N}$ $K_{\mathrm{n}}\subset$ Intx $K_{n+1}$ $X= \bigcup_{n\in \mathrm{N}}K_{n}$
. 24 , $u_{d}X$ (X, $d$) $\infty$ –
. . $X$ $\infty$ –
. , $\epsilon>0$ , $n\in \mathrm{N}$ ,
2 $x_{n},$ $y_{n}\in X\backslash K_{n}$ $d(x_{n}, y_{n})<1/n$ $x_{n}$ $y_{n}$
$P$ diam $P\geq\epsilon$ . , $n\in \mathrm{N}$ ,
5
$B_{\epsilon}(\{x_{n}, y_{n}\}, d)\subset K_{n+1}\backslash K_{n}$ . , $n\in \mathrm{N}$ $C_{n}$
.
$C_{n}=$ { $y\in B_{\frac{e}{\mathrm{a}}}(x_{n},$ $d)$ : $x_{n}$ &y $B_{\frac{\epsilon}{\mathrm{a}}}(x_{n},$ $d)$ }.
, $U= \bigcup_{n\in \mathrm{N}}C_{n}$ $U\cap\{y_{n}\}_{n\in \mathrm{N}}=\emptyset$ .
, $X$ , $n\in \mathrm{N}$ , $C_{n}$ $X$
. , $U$ $X$ , $\{\mathrm{F}\mathrm{Y}_{X}C_{n} : n\in \mathrm{N}\}$
, $\mathrm{F}\mathrm{Y}_{X}U=\bigcup_{n\in \mathrm{N}}\mathrm{F}\mathrm{r}_{X}C_{n}$ . $A=\{x_{n} : n\in \mathrm{N}\}$
$d(A, X\backslash U)\leq d(A, \{y_{n} : n\in \mathrm{N}\})=0$ , 21 , $d(A, \mathrm{F}\mathrm{r}_{X}U)\geq\frac{\epsilon}{3}$
. , $N\in \mathrm{N}$ , $n\geq N$ $n\in \mathrm{N}$
$\mathrm{F}\mathrm{r}_{X}C_{n}=\emptyset$ . , X $U= \bigcup_{n<l}\mathrm{F}\mathrm{r}_{X}C_{n}$
, $\mathrm{C}1_{u_{d}X}A\cap C1_{u_{d}X}(\mathrm{F}\mathrm{r}_{X}U)=\mathrm{C}1_{u_{d}X}A$ x $U=\emptyset$ , 2.1
, $u_{d}X$ . ,
$n\in \mathrm{N}$ , $\mathrm{R}_{X}C_{n}\neq\emptyset$ . , $\mathrm{F}\mathrm{r}_{X}C_{n}\subset \mathrm{C}1_{X}B_{\frac{\cdot}{s}}(x_{n}, d)$
, .
. $\mathrm{R}_{X}C_{n}\subset E_{n}=\{y\in X:d(x_{n}, y)=\frac{\epsilon}{3}\}$ .
, $x\in \mathrm{R}_{X}C_{n}\backslash E_{n}$ . , $X$
, $x$ $B_{\frac{\epsilon}{s}}(x_{n}, d)$ $W$ . , $x\in \mathrm{F}\mathrm{r}_{X}C_{n}$
, $z\in W\cap C_{n}$ , $z$ $x_{n}$ $B_{\mathrm{F}}\epsilon(x_{n}, d)$
$C$ . , $x$ $x_{n}$ $B_{\frac{\epsilon}{\mathrm{s}}}(x_{n}, d)$
$W\cup C$ , $x\in C_{n}$ . , $C_{n}$
$x\not\in$ x $C_{n}$ .
, $d(A, \mathrm{F}\mathrm{r}_{X}U)\geq\frac{\epsilon}{3}$ , $\mathrm{C}1_{u_{d}X}A\cap \mathrm{C}1_{u_{d}X}\mathrm{F}\mathrm{r}_{X}U=$




27. (X, $d$) . , (X, $d$)
$\infty$ – – .
. $\infty$ –
, . $\epsilon>0$ , $X$ $\infty$ –
$X$ $K$ $\delta_{0}>0$ , $x,$ $y\in X\backslash K$
, $d(x, y)<\delta_{0}$ , $P$ $x,$ $y\in P$ diam $P<e$




$\max\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}U_{i} : 1 \leq i\leq n\}<\epsilon$ , $\delta_{1}>0$ $K_{1}$
6
$\mathcal{U}=\{U_{i} : i=1, \ldots, n\}$ Lebesgue . $\delta=\min\{\delta_{0}, \delta_{1}\}$ ,
$d(x, y)<\delta$ $x,$ $y\in X$ . $x\in K$ , $x,$ $y\in K_{1}$
, $\delta$ Lebesgue , $i$ $x,$ $y\in U_{i}$
, . , $x,$ $y\in X\backslash K$
, $K$ , .
26 2.7 .
2.8. (X, $d$) .
, .
(1) $u_{d}X$ .
(2) (X, $d$) $\infty$ – .
(3) (X, $d$) – .
, $\infty$ – .
2.9. (1) $n\in \mathrm{N}$ . $x_{0-=}\{(x_{1}, \ldots,x_{n}, 0)\in \mathbb{R}^{n+1} : x_{1}\geq 0\},$ $X_{1}=$
$\{(0,x_{2}, \ldots, x_{n}, x_{n+1})\in \mathbb{R}^{n+1} : 0\leq x_{n+1}\leq 1\},$ $X_{2}=\{(x_{1}, \ldots, x_{n+1})\in \mathbb{R}^{n+1}$ : $x_{1}\geq$
$0,$ $x_{n+1}=2^{-x_{1}}\}$ $X=X_{0}\cup X_{1}\cup X_{2}$ $X$ $d$ $\mathbb{R}^{n+1}$
. , (X, $d$) $\mathrm{R}^{n}$
, $\infty$ – . , 26 $u_{d}X$
.
(2) $n\in \mathrm{N}$ , $\mathrm{Y}_{n}=\{(x, y)\in \mathbb{R}^{2}$ : $n\leq x\leq n+2^{-n}$ $y=$
$2^{-m},$ $m\in \mathrm{N}\}\cup\{n\}\cross[0,1]\subset \mathbb{R}^{2}$ , $\mathrm{Y}=[0, \infty)\cross\{0,1\}\cup\bigcup_{n\in \mathrm{N}}\mathrm{Y}_{n}\subset \mathbb{R}^{2}$
. , $\mathrm{Y}$ $\mathbb{R}^{2}$ $\rho$ .
, $(\mathrm{Y}, \rho)$ $\infty$ – . – , 24
$u_{\rho}\mathrm{Y}$ .
.
210. , $\infty$ – (X, $d$)





. (X, $d$), $(Y, \rho)$ , $f$ : $Xarrow \mathrm{Y}$
$r>0$ , $(*)_{d}$ .
$\lim_{xarrow\infty}\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}_{\rho}f(B_{r}(x, d))=0$
. . . . . . $(*)_{d}$
, $r>0$ $\epsilon>0$ , $K=K_{t,\epsilon}$
, $x\in X\backslash K$ , $\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}_{\rho}f(B_{f}(x, d))<\epsilon$ \mbox{\boldmath $\gamma$}-\acute , $C_{d}^{*}(X)$
$(*)_{d}$ $X$ . (X, $d$)
, $C_{d}^{*}(X)$ , $C^{*}(X)$ –
. , $C_{d}^{*}(X)$
Higson , . ,
. , Higson .
(X, $d$) $\{E_{1}, \ldots, E_{n}\}$ , $r>0$ ,
$\bigcap_{i=1}^{n}B_{f}(E_{1}, d)$ . , $\{E_{1}, \ldots, E_{n}\}$
$\lim_{xarrow\infty}\sum_{i=1}^{n}d(x, E_{1})=\infty$ . ,
$N>0$ , $K=K_{N}$ , $x\in X\backslash K$
$\sum_{i=1}^{n}d(x, E_{i})>N$ . , Higson
.
2.11. [7, Proposition 2.3] $(X, d)$
. , .
(1) $\alpha X\approx\overline{X}^{d}$ .




212. (1) (X, $d$) , $\epsilon>0$ ,
$\delta>0$ , $d(x, y)<\in$ $x,$ $y\in X$ , $X$
$P$ $x,$ $y\in P$ diam $P<\delta$ .
(2) (X, $d$) $\infty$ , $\epsilon>0$ ,
$\delta>0$ $X$ $K_{\epsilon}$ , $d(x, y)<\epsilon$ $x,$ $y\in X\backslash K_{\epsilon}$
, $X$ $P$ $x,$ $y\in P$ diam $P<\delta$
.
, (X, $d$) Higson
.
8
2.13. (X, $d$) . , (X, $d$) $\infty$
, $\overline{X}^{d}$ .
. , $\mathrm{Y}=\overline{X}^{d}$ . , $U,$ $V,$ $W_{0},$ $W_{1}$ 24
. , $C1_{Y}\mathrm{F}\mathrm{r}_{X}U\supset \mathrm{F}\mathrm{r}_{Y}\mathrm{E}\mathrm{x}\mathrm{t}_{Y}U$ .
$V=\emptyset$ 24 $V\neq\emptyset$ .
, $C1_{Y}(W_{0}\cap W_{1})=\mathrm{C}1_{\mathrm{Y}}W_{0}\cap \mathrm{C}1_{Y}W_{1}$ 24
, . $C1_{Y}W_{0}\cap \mathrm{C}1_{\mathrm{Y}}W_{1}\backslash \mathrm{C}1_{\mathrm{Y}}(W_{0}\cap W_{1})\neq\emptyset$
, $p\in C1_{\mathrm{Y}}W_{0}$ $\mathrm{C}1_{Y}W_{1}\backslash \mathrm{C}1_{Y}(W_{0}\cap W_{1})$ . , $P$ $\mathrm{Y}$
$S$ , $S\cap \mathrm{C}1_{\mathrm{Y}}(W_{0}\cap W_{1})=\emptyset$ $i=0,1$ $S$ $W_{i}$ $\neq\emptyset$
. $\mathrm{C}1_{Y}(W_{0}\mathrm{n}S)\cap \mathrm{C}1_{Y}(W_{1}\cap S)\neq\emptyset$ , 211
, $\{W_{0}\cap S, W_{1}\cap S\}$ . , $\epsilon>0$
$X$ $\{K_{n}\}_{n\in \mathrm{N}}$ , $n\in \mathrm{N}$ $B_{\epsilon}(K_{n},d)\subset \mathrm{I}\mathrm{n}\mathrm{t}_{X}K_{n+1}$
$d$ ($x_{n},$ $W_{0}$ $S$) $+d(x_{n}, W_{1}\cap S)<\epsilon$ $x_{n}\in X\backslash \mathrm{C}1_{X}B_{\epsilon}(K_{n}, d)$
. , $d$ , $\{x_{0,n}\}_{n\in \mathrm{N}}\subset W_{0}$ $S\subset U$ ,
$\{x_{1,n}\}_{n\in \mathrm{N}}\subset W_{1}\cap S\subset V$ , $n\in \mathrm{N}$ $d(x_{n}, W_{0}\cap S)+d(x_{n}, W_{1}\cap S)=$
$d(x_{n}, x_{0,n})+d(x_{n}, x_{1,n})$ . , $n\in \mathrm{N}$
$d(x_{0,n}, x_{1,n})<\epsilon$ $x_{0,n},$ $x_{1,n}\not\in K_{n}$ , (X, $d$) $\infty$
, $\delta>0$ $N\in \mathrm{N}$ , $n\geq N$
$n$ $X$ $P_{n}$ $x_{0,n},x_{1,n}\in P_{n}$ diam $P_{n}<\delta$
. , $U\cup V$ , $P_{n}\cap(X\backslash (U\cup V))\neq\emptyset$ ,
$P_{n}\cap(W_{0}\cap W_{1})\neq\emptyset$ . , $y_{n}\in PP_{n}\cap$ ( $W_{0}$ $W_{1}$ ) , $i=0,1$
$d(x_{1n},, y_{n})<\delta$ , { $W_{0}$ $W_{1},$ $W_{1}\cap S$}
. 211 , $i=0,1$ , $\mathrm{C}\mathrm{I}_{\mathrm{Y}}(\mathrm{W}_{0}\cap \mathcal{W}_{1})\cap \mathrm{C}\mathrm{I}_{\mathrm{Y}}$( $W_{i}$ $S$) $\neq\emptyset$
$\mathrm{C}1_{\mathrm{Y}}(W_{0}\cap W_{1})\cap S\neq\emptyset$ , $S$ .
, , $\overline{X}^{arrow}$ $X$ .
, , Higson
.
2.14. (X, $d$) .
, $\overline{X}^{d}$ $X$ $X$ $\infty$
.
. 213 . $X$ $\infty$
. $\{K_{\mathrm{n}}\}_{n\in \mathrm{N}}$ $X$ , $n\in \mathrm{N}$
$d(K_{n}, \mathrm{C}1_{X}(X\backslash K_{n+1}))>2n$ . , $\epsilon>0$
, $n\in \mathrm{N}$ , 2 $x_{n},$ $y_{n}\in X\backslash K_{n}$ $d(x_{n}, y_{n})<\epsilon$
$x_{n}$ $y_{n}$ $P$ diam $P\geq n$ .
9
, $n\in \mathrm{N}$ $B_{n}(\{x_{n}, y_{n}\}, d)\subset K_{n+1}\backslash K_{n}$
. , $n\in \mathrm{N}$ $C_{n}$ .
$C_{n}=$ { $y\in B_{\frac{n}{3}}(x_{n},$ $d)$ : $x_{n}$ $y$ $B_{\frac{n}{3}}(x_{n},$ $d)$ }.
, $U= \bigcup_{n\in \mathrm{N}}C_{n}$ $U\cap\{y_{n}\}_{n\in \mathrm{N}}=\emptyset$ . ,
$X$ , $n\in \mathrm{N}$ , $C_{n}$ $X$ .
, $U$ $X$ , $\{\mathrm{R}_{X}C_{n} : n\in \mathrm{N}\}$
, $\mathrm{F}\mathrm{r}_{X}U=\bigcup_{n\in \mathrm{N}}\mathrm{F}\mathrm{r}_{X}C_{n}$ . , $A=\{x_{n} : n\in \mathrm{N}\}$
$\{A, \{y_{n}\}_{n\in \mathrm{N}}\}$ $\{A, X\backslash U\}$ .
, 21 , { $A$ , Fr$xU$} . ,
$N\in \mathrm{N}$ , $n\geq N$ $n\in \mathrm{N}$ $\mathrm{F}\mathrm{r}_{X}C_{n}=\emptyset$
. 26 $\overline{X}^{d}$
. , $n\in \mathrm{N}$ , x $C_{n}\neq\emptyset$
. , 26 $\mathrm{F}\mathrm{r}_{X}C_{n}\subset E_{n}=\{y\in X$ :
$d(x_{n}, y)= \frac{n}{3}\}$ , $n\in \mathrm{N}$ $d$ ( $A$ , x $C_{n}$ ) $\geq\frac{n}{3}$
. $x\in X\backslash K_{3n+1}$ . $x \not\in \mathrm{C}1_{X}\bigcup_{k\in \mathrm{N}}B_{\frac{k}{s}}(x_{k}, d)$ ,
$d(x, A)+d(x, \mathrm{F}\mathrm{r}_{X}U)\geq\min\{\inf\{d(x, x_{k}) : k\geq 3n+1\}, \inf\{d(x, x_{k}) : k\leq 3n\}\}>$
$n$ . $x\in$ Clx $\bigcup_{k\in \mathrm{N}}B_{\frac{k}{\theta}}(x_{k}, d)$ , $m\in \mathrm{N}$
$m>3n$ $x\in$ Clx $B_{\frac{n}{\mathrm{a}}}(x_{m}, d)$ . ,
$d(x, A)+d(x, \mathrm{R}_{X}U)=d(x, x_{m})+d(x, \mathrm{F}\mathrm{r}_{X}C_{m})\geq d(x_{m}, \mathrm{F}\mathrm{r}_{X}C_{m})\geq\frac{m}{3}>n$
. $\{A, \mathrm{F}\mathrm{r}_{X}U\}$ , $\mathrm{C}1arrow A\cap \mathrm{C}1_{\overline{X}^{d}}\mathrm{R}_{X}U=\emptyset \mathrm{x}$




. , (X, $d$) $\infty$
.
. (X, $d$) $\infty$
, . $\epsilon>0$ $X$ $\infty$
$X$ $K$ $\delta_{0}>0$ , $x,$ $y\in X\backslash K$
, $d(x, y)<\epsilon$ , $P$ $x,$ $y\in P$ diam $P<\delta_{0}$
. , $X$ , 4 $K_{1},$ $K_{2},$
$\ldots,$
$K_{n}$
$\mathrm{C}1_{X}B_{\epsilon}(K, d)\subset\bigcup_{i=1}^{n}K_{i}$ . $z\in X\backslash K$
, $L(z)$ .
$\underline{L(z)=\{p\in X|p\text{ }}z$ $X$ }.
4 , .
10
, $X$ $L(z)$ ,
$X$ , $L(z)=X$ . , $i=1,2,$ $\ldots,$ $n$
, $X$ $L_{\dot{\mathrm{t}}}$ $z\in L_{i}$ $L_{i}\cap K_{i}\neq\emptyset$ .
, $K’= \bigcup_{i=1}^{n}(K_{i}\cup L_{i})$ $K’$ . ,
$\delta=\max\{\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}K’, \delta_{0}\}$ , $d(x, y)<\epsilon$ $x,$ $y\in X$ .
$x\in K$ , $x,$ $y\in K’$ diam $K’<\delta$ . ,






(2) (X, $d$) $\infty$ .
(3) (X, $d$) .
.
2.17. (1) $X=[0, \infty)\cross\{0,1\}\cup\bigcup_{n\in \mathrm{N}}\{2^{n}\}\cross[0,1]$ , $\mathbb{R}^{2}$
$d$ . , (X, $d$)
, 214 .
(2) $\mathrm{Y}=[0, \infty)\cross\{0,1\}\cup\bigcup_{n\in \mathrm{N}}\{n\}\cross[0,1]$ , $\mathrm{R}^{2}$
$\rho$ . , (X, $\rho$) –
, 213 $\overline{\mathrm{Y}}^{\rho}$ .
3 Smirnov
1.4 , (X, $d$) $\dim u_{d}X\backslash X=$
$d\mathrm{i}\mathrm{m}^{\infty}(X, d)$ . , Smimov
, Ind udX\X ind udX\X
. , 15 – ,
Smirnov
– .
3.1. $(\mathbb{R}^{n}, d_{n})$ Smirnov $u_{k}\mathbb{R}^{\mathrm{n}}\backslash \mathbb{R}^{n}$
, Ind $u_{d_{\mathfrak{n}}}\mathbb{R}^{n}\backslash \mathbb{R}^{n}$ ind $u_{\mathrm{A}}\mathbb{R}^{n}\backslash \mathbb{R}^{n}$ .
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$X$ , $A,$ $B$ $X$ . ,
$L\subset X$ $A$ $B$ , $U,$ $V\subset X$
.
$A\subset U$, $B\subset V$, $U\cap V=\emptyset$ , $X\backslash L=U\cup V$
, $L$ $X$ . , $X$ Ind $X\leq$
$n(\geq 0)$ , $X$ $A,$ $B$ , $A$
$B$ $L$ Ind $L\leq n-1$ . ,
Lindel\"off $X$ $\mathrm{i}\mathrm{n}\mathrm{d}X=0$ , Ind $X=0$ $\dim X=0$
(cf. [8, 7.1.11]), , $X$
Ind $X \geq\max${$\dim X$ , ind $X$ } (cf. [9, 1.6.3 and 3.1.28]).
.
3.2. (X, $d$) $(Y, \rho)$ , $f$ : $\mathrm{Y}arrow X$
, $Y$ $f(\mathrm{Y})$ – . , .
(1) $u_{\rho}\mathrm{Y}\backslash \mathrm{Y}$ $u_{d}X\backslash X$ $.\text{ }$ .
(2) $(\mathrm{Y}_{1}, d_{1})$ , (Y2, $d_{2}$ ) . , $(\mathrm{Y}, \rho)$
$(\mathrm{Y}_{1}\cross Y_{2}, d_{1}+d_{2})$ – , $Y_{1}$ $u_{d}X\backslash X$ .
. (1) [18, Theorem 2,9, 2.10] .
(2)(1) , $u_{\rho}\mathrm{Y}\backslash \mathrm{Y}$ $u_{d}X\backslash X$ , $Y_{1}$
$\mathrm{Y}$ $\mathrm{Y}_{1}\mathrm{x}\mathrm{Y}_{2}$ – , [18, Theorem 2.10, 3.6] , $u_{\rho}Y$
$Y_{1}\cross u_{d_{2}}\mathrm{Y}_{2}$ , $u_{\rho}\mathrm{Y}\backslash \mathrm{Y}$ $\mathrm{Y}_{1}\cross(u_{d_{2}}\mathrm{Y}_{2}\backslash Y_{2})$
, $u_{d}X\backslash X$ .
$n\geq k\geq 0$ $n,$ $k\in \mathbb{Z}$ , $\mathbb{R}^{n}$ $Z_{k}^{n}$
.
$Z_{k}^{n}=\{(x_{1}, x_{2}, \ldots, x_{n})\in \mathbb{R}^{n} : |\{i : x:\in \mathbb{Z}\}|\geq n-k\}$
, $Z_{k}^{n}$ $k$ . , $k=0,$ $n$
$Z_{0}^{n}=\mathbb{Z}^{n},$ $Z_{n}^{n}=\mathbb{R}^{n}$ . $k\neq 0,$ $n$ , $Z_{k}^{n}$ $\mathbb{R}^{k}$
, [9, Theorem 3.1.8]
$\dim Z_{k}^{n}\leq k$ . - , $\mathbb{R}^{k}$ $Z_{k}^{n}$
$\dim Z_{k}^{n}=k$ . $k$ .
3.3. $n\geq k\geq 0$ $n,$ $k\in \mathbb{Z}$ , $Z_{k}^{n}$ $d$ $\mathbb{R}^{n}$
. , Ind $u_{d}Z_{k}^{n}\backslash Z_{k}^{n}=k$ .
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. [18, p.47] , $d((x_{1}, x_{2}, \ldots, x_{n}), (x_{1}’, x_{2}’, \ldots, x_{n}’))=\sum_{i=1}^{n}|x_{i}-x_{i}’|$
. $n\geq k\geq 0$ $n,$ $k\in \mathbb{Z}\iota^{}$. , $\mathrm{I}n\mathrm{d}u_{d}Z_{k}^{n}\backslash Z_{k}^{n}=k$
. , $n\in \mathrm{N}$ $Z_{0}^{n}$ 1
$u_{d}Z_{0}^{n}\backslash Z_{0}^{n}$ $\beta \mathrm{N}$ , Ind $u_{d}Z_{0}^{n}\backslash Z_{0}^{n}=0$ . $n\in \mathrm{N}$
, $0\leq i<k\leq n$ $i\in \mathbb{Z}$ , Ind $u_{d}Z_{i}^{n}\backslash Z_{i}^{n}=i$
. , Ind $u_{d}Z_{k}^{n}\backslash Z_{k}^{n}=k$
. ,
, $[0,1]^{k}\cross \mathrm{N}$ $\mathrm{Y}$ – , 3.2 $[0,1]^{k}$ $u_{d}Z_{k}^{n}\backslash$
$Z_{k}^{n}$ [9, Theorem 2.2.1, P.134]
Ind $u_{d}Z_{k}^{n}\backslash Z_{k}^{n}\geq k$ Ind $u_{d}Z_{k}^{n}\backslash Z_{k}^{n}\leq k$
. $A$ $B$ $u_{d}Z_{k}^{n}\backslash Z_{k}^{n}$ , $A$
$B$ $L’\subset u_{d}Z_{k}^{n}\backslash Z_{k}^{n}$ Ind $L’\leq k-1$
. $u_{d}Z_{k}^{n}$ , $u_{d}Z_{k}^{n}$ $U$
$V$ $A\subset U,$ $B\subset V$ $\mathrm{C}1_{u_{d}Z_{k}^{n}}U\cap \mathrm{C}1_{u_{d}Z_{k}^{\pi}}V=\emptyset$ , 1.1
, $\epsilon=d(Z_{k}^{n}\cap \mathrm{C}1_{u_{d}Z_{k}^{\mathrm{n}}}U, Z_{k}^{n}\cap C1_{u_{d}Z_{k}^{\hslash}}V)>0$ . , $\frac{4n}{m}<\epsilon$
$m\in \mathrm{N}$ , $Z_{k}^{n,m}=\{(x_{1}, x_{2}, \ldots, x_{n})\in \mathbb{R}^{n} : |\{i:mx_{i}\in \mathbb{Z}\}|\geq n-k\}$ .
, $\Lambda=$ { $\mathrm{C}1_{Z_{k}^{n}}C:C$ $Z_{k}^{n}\backslash Z_{k-1}^{\eta,m}$ } $W_{0}’=\cup\{D\in\Lambda$ :
$D\cap C1_{u_{d}Z_{k}^{n}}U\neq\emptyset\},$ $W_{0}=\cup\{D\in\Lambda:D\cap W_{0}’\neq\emptyset\}$ $W_{0}$ .
, $W_{1}=\mathrm{C}1_{Z_{k}^{n}}(Z_{k}^{n}\backslash W_{0}),$ $L=W_{0}\cap W_{1}$ $L=\mathrm{F}\mathrm{r}z_{\mathrm{k}}^{n}W_{0}=\mathrm{F}\mathrm{r}_{Z_{k}^{n}}W_{1}$
, $L$ $Z_{k-1}^{n,m}$ . , $D\in\Lambda$ , diam $D \leq\frac{n}{m}$
$d(W_{0}’, L) \geq\frac{1}{m}$ $\text{ },$ $\frac{1}{m}\leq d(L, Z_{k}^{n}\cap \mathrm{C}1_{u_{d}Z_{\mathrm{k}}^{n}}U)\leq\frac{2n}{m}$
. , $\epsilon$ , $d(L, Z_{k}^{n} \cap \mathrm{C}1_{u_{d}Z_{k}^{n}}V)\}>\frac{2n}{m}$ .
, .
. $\mathrm{C}1_{\mathrm{u}_{d}Z_{k}^{n}}L=C1_{u_{d}Z_{k}^{n}}W_{0}\cap \mathrm{C}1_{u_{d}Z_{k}^{n}}W_{1}$ .
, $\mathrm{C}1_{u_{d}Z_{\mathrm{k}}^{n}}L\subset \mathrm{C}1_{u_{d}Z_{k}^{\mathfrak{n}}}W_{0}\cap \mathrm{C}1_{\mathrm{u}_{d}Z_{k}^{n}}W_{1}$ ,
. , $x\in \mathrm{C}1_{u_{d}}z_{\mathrm{k}}^{n}W_{0}\cap \mathrm{C}1_{u_{d}Z_{k}^{n}}W_{1}\backslash \mathrm{C}1_{\mathrm{u}_{d}Z_{k}^{n}}L$ . $Z_{k}^{n}\cap \mathrm{C}1_{u_{d}Z_{k}^{\mathfrak{n}}}L=Z_{k}^{n}\cap$
$\mathrm{C}1_{u_{d}Z_{k}^{n}}W_{0}\cap \mathrm{C}1_{\mathrm{u}_{d}Z_{k}^{n}}$ W , $x\in u_{d}Z_{k}^{n}\backslash Z_{k}^{n}$ , $u_{d}Z_{k}^{n}$
$u_{d}Z_{k}^{n}$ $x$ $S$ S\cap C Z $L=\emptyset$ .
. , $i=0,1$ $W_{1}\cap S\neq\emptyset$ , $\mathrm{C}1_{u_{d}Z_{k}^{\mathfrak{n}}}(W_{0}$
$S)\cap \mathrm{C}1_{u_{d}Z_{k}^{n}}(W_{1}\cap S)\neq\emptyset$ , 1.1 , $d(W_{0}\cap S, W_{1}\cap S)=0$ .
, $i=0,1$ $x_{i,0},$ $x_{i,1},$ $\ldots\in W_{i}\cap S$ $\lim_{karrow\infty}d(x_{0,k}, x_{1,k})=0$
. , $i=0,1$ $x:,0,$ $x_{i,1},$ $\ldots\not\in L$ ,
$i\in \mathrm{N}$ $Z_{k}^{n}$ $x_{0,i}$ $x_{1,i}$
$P_{i}$ $1\mathrm{i}_{\mathfrak{R}arrow\infty}$ diam $P_{i}=0$
. $L=\mathrm{F}\mathrm{r}_{Z_{k}^{n}}W_{0}=\text{ }z_{k}^{n}W_{1}$ , $i\in \mathrm{N}$
, $y_{i}\in L$ , $\lim_{iarrow\infty}d(x_{0,i}, y_{i})=\lim_{iarrow\infty}d(x_{1,i}, y_{i})=0$
, $d(W_{0}\cap S, L)=d(W_{1}\cap S, L)=0$ , 11 ,
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$i=0,1$ $\mathrm{C}1_{u_{d}Z_{k}^{n}}(W_{i}\cap S)\cap \mathrm{C}1_{u_{d}Z_{k}^{n}}L\neq\emptyset$ , $S\cap \mathrm{C}1_{u_{d}Z_{k}^{n}}L=\emptyset$
. , .
$L’=\mathrm{C}1_{u_{d}Z_{k}^{n}}L\backslash L$ $A$ $B$ .
, $W_{0}^{*}=\mathrm{E}\mathrm{x}\mathrm{t}_{u_{d}Z_{k}^{n}}(W_{0}\backslash L)=u_{d}Z_{k}^{n}\backslash C1_{u_{d}Z_{k}^{n}}W_{1},$ $W_{1}^{*}=\mathrm{E}\mathrm{x}\mathrm{t}_{u_{d}Z_{k}^{n}}(W_{1}\backslash L)=$
$u_{d}Z_{k}^{n}\backslash \mathrm{C}1_{u_{d}Z_{k}^{n}}W_{0}$ , $i$ $W!=W_{i}^{*}\backslash Z_{k}^{n}$ . ,
$u_{d}Z_{k}^{n}\backslash \mathrm{C}1_{u_{d}Z_{k}^{n}}L=u_{d}Z_{k}^{n}\backslash (\mathrm{C}1_{u_{d}}z_{k}^{n}W_{0}\cap \mathrm{C}1_{u_{d}Z_{k}^{n}}W_{1})$
$=(u_{d}Z_{k}^{n}\backslash C1_{u_{d}Z_{k}^{n}}W_{0})\cup(u_{d}Z_{k}^{n}\backslash C1_{u_{d}Z_{k}^{\hslash}}W_{1})$
$=W_{0}^{*}\cup\ovalbox{\tt\small REJECT}$
, $(u_{d}Z_{k}^{n}\backslash Z_{k}^{n})\backslash L’=W_{0}’\cup W_{1}’$ . , $\frac{1}{m}<d(L, Z_{k}^{n}\cap \mathrm{C}1_{u_{d}Z_{\mathrm{k}}^{n}}U)\leq$
$\frac{2n}{m}$ $d(L, Z_{k}^{n} \cap \mathrm{C}1_{u_{d}Z_{k}^{n}}V)>\frac{2n}{m}$ , 1.1 , $\mathrm{C}1_{u_{d}}z_{k}^{n}U\cap$
$\mathrm{C}1_{u_{d}}z_{k}^{n}W_{1}=\emptyset$ $\mathrm{C}1_{u_{d}Z_{k}^{\mathfrak{n}}}V\cap \mathrm{C}1_{u_{d}Z_{h}^{n}}W_{0}=\emptyset$ , $A\subset W_{0}’\text{ ^{}\prime}\supset B\subset W_{1}’$
. , $L’$ $A$ $B$ . $L\subset Z_{k-1}^{n,m}$
, 32 $L’$ $u_{d}Z_{k-1}^{n,m}$ $\backslash Z_{k-1}^{n,m}$ .
, $Z_{k-1}^{n,m}$ $Z_{k-1}^{n}$ – , [9, Theorem 2.2.1, P.134] ,
$\mathrm{I}n\mathrm{d}L’\leq \mathrm{I}\mathrm{n}\mathrm{d}$ $u_{d}Z_{k-1}^{n,m}\backslash Z_{k-1}^{n,m}=\mathrm{I}\mathrm{n}\mathrm{d}u_{d}Z_{k-1}^{n}\backslash Z_{k-1}^{n}\leq k-1$ , [9, Propostion
1.6.2, p.40] Ind $u_{d}Z_{k}^{n}\backslash Z_{k}^{n}\leq k$ .
.
34. $n\in \mathrm{N}$ , $d_{n}$ $\mathbb{R}^{n}$ . ,
.
ind $u_{d_{n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n}=\mathrm{I}\mathrm{n}\mathrm{d}u_{d_{n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n}=\dim u_{d_{n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n}=n$
, .
ind $u_{d_{n}}[0, \infty)^{n}\backslash [0, \infty)^{n}=\mathrm{I}\mathrm{n}\mathrm{d}u_{d_{n}}[0, \infty)^{n}\backslash [0, \infty)^{n}=d\mathrm{i}\mathrm{m}u_{d_{n}}[0, \infty)^{n}\backslash [0, \infty)^{n}=n$
. 32(1) , $u_{d_{n}}\mathbb{R}^{n}\backslash \mathbb{R}^{n}$ $u_{d_{n}}[0, \infty)^{n}\backslash [0, \infty)^{n}$ $u_{d_{n}}Z_{n}^{n}\backslash Z_{n}^{n}$
. , $X$ $\mathbb{R}^{n}$ $[0, \infty)^{n}$ .
, [9, Theorem 1.6.3, 2.2.2 and 3.1.28] 3.3 .
$\max\{\mathrm{i}\mathrm{n}\mathrm{d}u_{d_{n}}X\backslash X, \dim u_{d_{n}}X\backslash X\}\leq \mathrm{I}\mathrm{n}\mathrm{d}u_{d_{n}}X\backslash X\leq \mathrm{I}\mathrm{n}\mathrm{d}u_{d_{n}}Z_{n}^{n}\backslash Z_{n}^{n}=n$.
, $Y_{k}=[0,1]^{n-1}\cross[2k, 2k+1]$ , $\mathrm{Y}=\bigcup_{k>1}$ . , $\mathrm{Y}$
$[0,1]^{n}\cross \mathrm{N}$ – , 32(2) , $[0,1]^{n}$ $u_{d_{n}}X\backslash X$
. , [9, Theorem 1.1.2, 3.1.3] ,
$n \leq\min\{\mathrm{i}\mathrm{n}\mathrm{d}u_{d_{n}}X\backslash X,\dim u_{d_{n}}X\backslash X\}\leq \mathrm{I}\mathrm{n}\mathrm{d}u_{d_{n}}X\backslash X$
$\mathrm{i}\mathrm{n}\mathrm{d}u_{d_{n}}X\backslash X=\mathrm{I}\mathrm{n}\mathrm{d}u_{d_{\hslash}}X\backslash X=\dim u_{d_{\mathfrak{n}}}X\backslash X=n$ .
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34 , $X$ , $n\in \mathrm{N}$
, $\rho_{n}$ $\dim u_{\rho_{n}}X\backslash X=\mathrm{i}\mathrm{n}\mathrm{d}u_{\rho_{n}}X\backslash X=\mathrm{I}\mathrm{n}\mathrm{d}u_{\rho_{n}}X\backslash X=$
$n$ .
35. (X, $d$) $(Y, \rho)$ .
$p:J=[0, \infty)arrow \mathrm{Y}$ , $u_{\rho 1_{\mathrm{p}(J)}}p(J)\backslash p(J)\cong u_{\rho}\mathrm{Y}\backslash \mathrm{Y}^{5}$
, $X$ $d_{X}$ $u_{d_{X}}X\backslash X\cong u_{\rho}\mathrm{Y}\backslash \mathrm{Y}$
.
. $x_{0}\in X$ . , $f$ : $Xarrow[0, \infty)$ $f(x)=d(x, x_{0})$
$d$ , $f$ . ,
$g=p\mathrm{o}f$ : $Xarrow \mathrm{Y}$ . $\omega X$ $X$ – ,
$\omega X=X\cup\{\infty\}$ . $G:Xarrow\omega X\cross Y$ $G(x)=(x, g(x))$
$G$ , .
1. $G$ .
$A$ $X$ , $\mathrm{C}1_{\omega X\cross Y}G(A)\backslash G(A)\neq\emptyset$ , $(x, y)\in$
$\mathrm{C}1_{\omega X\mathrm{x}\mathrm{Y}}G(A)\backslash G(A)$ $x\in X$ , $\{(x_{n}, g(x_{n}))\}_{n\in \mathrm{N}}\subset$
$G(A)$ $\{x_{n}\}_{n\in \mathrm{N}}$ $x$ , $\{g(x_{n})\}_{n\in \mathrm{N}}$ $y$ .
, $A$ , $x\in A$ . , $g$ , $g(x)=y\in g(A)$
, $(x, y)=(x, g(x))\in G(A)$ . , $x=\infty$
, $\{(x_{n}, g(x_{n}))\}_{n\in \mathrm{N}}\subset G(A)$ $\{x_{n}\}_{n\in \mathrm{N}}$ $\infty$ , $\{g(x_{n})\}_{n\in \mathrm{N}}$
$y$ . $S=\{x_{n}\}_{n\in \mathrm{N}}$ $g$
, $g(S)$ $\text{ }\lim_{narrow\infty}\rho(g(x_{n}), y)=\infty$ , . ,
$G(A)$ .
, $d_{\omega X}$ $\omega X$ , $(x, y),$ $(x’, y’)\vee\in\omega X\cross \mathrm{Y}$ ,
$\sigma((x, y),$ $(x’, y’))=d_{\omega X}(x, x’)+\rho(y, y’)$ . , $x,$ $x’\in X$
, $d_{X}(x, x’)=\sigma((x, g(x)),$ $(x’, g(x’)))$ $d_{X}$ $X$ .
$Y$ $\sigma-$ , $\mathrm{Y}$ $\{K_{n}\}_{n\in \mathrm{N}}$ ,
$n\in \mathrm{N}$ $B_{1}$ $(K_{\mathrm{n}}, d)\subset \mathrm{I}\mathrm{n}\mathrm{t}_{Y}K_{n+1}$ . ,
.
2. (1) $\lim_{narrow\infty}\sup\{\sigma(z, G(X)) : z\in\{\infty\}\cross p(J)\backslash \omega X\cross K_{n}\}=0$.
(2) $\lim_{narrow\infty}\sup\{\sigma(z, \{\infty\}\cross p(J)) : z\in G(X)\backslash \omega X\cross K_{n}\}=0$ .
$n\in \mathrm{N}$ , $N_{n}\in \mathrm{N}$ $g(X\mathrm{c}B_{\frac{1}{n}}(\infty, d_{\omega X}))\subset K_{N_{n}}$
. (1) . $z=(\infty,p(t))\not\in\omega X\cross K_{m}$ , $m\geq N_{n}$
, $g(X\backslash B_{\frac{1}{n}}(\infty, d_{\omega X}))\subset K_{N_{\hslash}}\subset K_{m}$ . $p(t)\not\in K_{m}$
, $p(t)\not\in g(X\backslash B_{\frac{1}{n}}(\infty, d_{\omega X}))$ , $p(t)\in g(B_{\frac{1}{n}}(\infty, d_{\omega X}))=$
$p\circ f(B_{\frac{1}{n}}(\infty, d_{\omega X}))$ . , $x\in B_{\frac{1}{n}}(\infty, d_{(tx})$ $t=f(x)$
, $p(t)=g(x)\in g(B_{\frac{1}{n}}(\infty, d_{vX}‘))$ . , $(x, g(x))\in G(X)$
5 , $S$ $T$ $s\underline{\simeq}\tau$ .
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$\sigma(z, G(X))\leq\sigma(z, (x, g(x)))=d_{\omega X}(\infty, x)<\frac{1}{n}$ , (1)
. , (2) . $z=(x, g(x))\in G(X)\backslash \omega X\cross K_{m}$ . ,
$m\geq N_{n}$ . , $t=f(x)\in J$ , $p(t)=g(x)$
$\sigma(z, \{\infty\}\cross p(J))\leq\sigma(z, (\infty,p(t)))=d_{\omega X}(x, \infty)<\frac{1}{n}$ , (2) .
, [18, Theorem 2.9, 2.10], 2 [18, Theorem 4.2]
.
$u_{d_{X}}X\backslash X\cong \mathrm{C}1_{u_{\sigma}\omega X\mathrm{x}Y}G(X)\backslash G(X)$
$=$ $\mathrm{C}1_{u_{\sigma}\omega X}$xy $(\{\infty\}\cross p(J))\backslash (\{\infty\}\cross p(J))$
, [18, Theorem 2.9], [18, Theorem 2.10] .
$\mathrm{C}1_{u_{\sigma}\omega}\mathrm{x}\cross Y(\{\infty\}\cross p(J))\backslash (\{\infty\}\cross p(J))$
$\cong u_{\sigma|_{\{\infty\}\mathrm{X}\mathrm{p}(J)}}(\{\infty\}\cross p(J))\backslash (\{\infty\}\cross p(J))$
$\cong u_{\rho 1_{p(J)}}p(J)\backslash p(J)$
$\cong u_{\rho}\mathrm{Y}\backslash \mathrm{Y}$ .
, $u_{d_{X}}X\backslash X\cong u_{\rho}\mathrm{Y}\backslash Y$ .
, .
36. (X, $\rho$) $u_{\rho}X\backslash X$ $[0, \infty)$
$d$ $u_{d}[0, \infty)\backslash [0, \infty)$ $u_{\rho}X\backslash X$
?
$p:J=[0, \infty)arrow[0, \infty)^{n}$ $u_{\rho 1_{\mathrm{p}(J)}}p(J)\backslash p(J)$ $u_{\rho}[0, \infty)^{n}\backslash [0, \infty)^{n}$
, . , $\rho$ $[0, \infty)^{n}$
. 34 35 , .
3.7. $X$ , .
, $n\in \mathrm{N}$ , $X$ $\rho_{n}$ $\dim u_{\rho_{\mathfrak{n}}}X\backslash X=$
ind $u_{\rho_{n}}X\backslash X=\mathrm{I}\mathrm{n}\mathrm{d}u_{\rho},X\backslash X=n$ .
37 .
, .
$\bullet$ 38. $(K, \rho)$ , $X$ $K$ .
, $d=\rho|_{X}$ $d$ 6 $K\approx u_{d}X$ .
6 $X$ $d$ , (X, $d$) .
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, $d$ 1.1 , $X$
$A$ $B$ , $\mathrm{C}1_{u_{d}X}A\cap \mathrm{C}1_{u_{d}X}B=\emptyset$ $\mathrm{C}1_{K}A\cap \mathrm{C}1_{K}B=\emptyset$
. , $\mathrm{C}1_{K}A\cap \mathrm{C}1_{K}B=\emptyset$ .
, $d(A, B)\geq\rho(\mathrm{C}1_{K}A, C1_{K}B)>0$ , $C1_{u_{d}X}A\cap \mathrm{C}1_{u_{d}X}B=\emptyset$ . $-$
, $\mathrm{C}1_{K}A\cap \mathrm{C}1_{K}B\neq\emptyset$ $d(A, B)=0$ , $\mathrm{C}1_{u_{d}X}$ A $\cap \mathrm{C}1_{u_{d}X}B\neq\emptyset$
, .
.
3.9. $X$ , $K$
. , $X$ $d$ $u_{d}X\backslash X\cong K$
.
. Aarts-Van Emde Boas (cf. [1], [17]) , $X$
$\alpha X$ $\alpha X\backslash X\cong K$ . , $\alpha X$
, $\alpha X$ . , $\rho$
$\alpha X$ , $d=\rho|_{X}$ . 38 ,
$\alpha X\approx u_{d}X$ , $u_{d}X\backslash X\cong K$ .
39 .
3.10. $X$ .
, $n$ , .
(1) $X$ $s_{n}$ $\dim u_{\delta n}X\backslash X=\mathrm{i}n\mathrm{d}u_{n}‘ X\backslash X=\mathrm{I}\mathrm{n}\mathrm{d}u_{s_{n}}X\backslash$
$X=n$ .
(2) $X$ $t_{n}$ Sd $u_{t_{n}}X\backslash X=n$ .
, Sd $\mathrm{Y}$ , $\mathrm{Y}$ $\backslash /\vee\backslash$ $-$ 7 (cf. [13, II, 11]).
. $n=0$ – . $n\geq 1$ $\mathrm{I}^{n}$ $S^{n}$
39 , Sd $S^{n}=n$ .
3.10 , Stone-\v{C}ech
. , . $X$
, $\mathrm{Y}$ , $f$ : $Xarrow \mathrm{Y}$
. , $\mathrm{Y}$ $f$ $S(f)$ (cf. [2]).
$S(f)=\{y\in \mathrm{Y}|y$
$\mathrm{Y}|^{}.k^{\backslash }|$}
$\text{ ^{}\backslash }E\text{ }U|_{\vee}^{\vee}*\mathrm{f}\text{ }\mathrm{c}1_{X}f^{-1}(U)\uparrow\mathrm{h}_{\text{ _{}\vee}^{\backslash }/\text{ }\backslash ^{\mathrm{o}}\text{ }X1^{\backslash }}r’\mathrm{a}’\}$
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, $f$ $S(f)=\mathrm{Y}$ (cf. [10]).
$f$ , $f$ $X$
. , , $X\cup \mathrm{Y}$ , $X$
$X$ . $\mathrm{Y}$ $Y$
$U$ $X$ $F$ , $U\cup(f^{-1}(U)\backslash F)$
. $X\cup \mathrm{Y}$ $X$
, $X\cup g^{S(f)}$ . $X$ $\alpha X$
, $f$ $\alpha X\approx X\bigcup_{f}S(f)$ (cf. [4], [5], [10]).
, $\alpha X$ $X$ , $\alpha X\backslash X$
$\alpha X$ (cf. [10, Theorem 1]).
, Hausdorff Peano , $\mathrm{I}=[0,1]$
. , Hahn-Marzurkiewicz , Peano
. , Hausdorff
Peano , $\mathbb{R}$
. Peano Peano .
, [3, Theorem 3]
.
3.11. $X$ , $K$
Peano , $A$ $B$ $X$
, $N$ $\mathrm{N}$ $X$ $C$-embedded $N\cap(A\cup B)=\emptyset$
. , $K$ 2 $P,$ $q$ , $P$ $q$
Up $U_{q}$ $\mathrm{C}1_{K}U_{p}\cap \mathrm{C}1_{K}U_{q}=\emptyset$ . ,
$g:Xarrow K$ .
(1) $g(N\cup A\cup B)$ $K$ $K=S(g)$ .
(2) $g(A)\subset U_{\mathrm{p}}$ $g(B)\subset U_{q}$ .
(3) $X$ $d$ $u_{d}X \approx X\bigcup_{g}K$ $\mathrm{C}1_{u_{d}X}A\cap \mathrm{C}1_{u_{d}X}B=\emptyset$ .
. $d_{K}$ $K$ , $N$ $\{x_{n} : n\in \mathrm{N}\}$ .
, $K$ Peano , $f$ : $\mathbb{R}arrow K$ $f(\mathbb{R})$
$K$ . , $f^{-1}(U_{\mathrm{p}})\cap f^{-1}(U_{q})=\emptyset$
, $r_{p}\in f^{-1}(U_{p})\cap \mathbb{Q}$ $r_{q}\in f^{-1}(U_{q})\cap \mathbb{Q}$ . $\mathbb{Q}$ $\{q_{n} : n\in \mathrm{N}\}$
, $\varphi$ : $N\cup A\cup Barrow \mathbb{Q}$ .
$\varphi(x)=\{$
$r_{p}$ , $x\in A$ ,
$r_{q}$ , $x\in B$ ,
$q_{\mathfrak{n}}$ , $x=x_{n}$ .
18
, $\psi$ : $Xarrow \mathbb{R}$ $\psi|_{N\cup A\cup B}=\varphi$
$g=f\circ\psi$ . , $g$ (1), (2) , (3)
. , $e$ : $Xarrow\omega X\cross K$ $e(x)=(x, g(x))$
. , $e$ , C XxK $e(X)$ $K$ $X$
. , $\alpha X=\mathrm{C}1_{\omega X\cross K}e(X)$ . $d_{\omega X}$ $\omega X$
, $\omega X\cross K$ $s$ , $(x, u),$ $(y, v)\in\omega X\cross K$
$s((x, u),$ $(y, v))=d_{\omega X}(x, y)+d_{K}(u, v)$ . , $d$ $s$
$X$ , , $x,$ $y\in X$ $d(x, y)=s((x, g(x)),$ $(y, g(y)))$
. , 38 $d$ , $\alpha X\approx u_{d}X$ , $\alpha X$
$X$ , , $\alpha X\approx X$ U9 $K$ .
, $\epsilon$ : $X$ U9 $Karrow\alpha X$ .
$\epsilon(x)=\{$
$e(x)$ , $x\in X$ ,
$(\infty, x)$ , $x\in K$ .
$\epsilon$ , $X$ U9 $K$ , $\epsilon$
. , $\{K_{n}\}_{n\in \mathrm{N}}$ $n\in \mathrm{N}$ ,
$K_{n}\subset \mathrm{I}n\mathrm{t}_{X}K_{n+1}$ $X= \bigcup_{n\in N}K_{n}$ . $U$
$\alpha X$ . , $U\cap(\alpha X\backslash X)\neq\emptyset$ .
, $m\in \mathrm{N}$ $K$ $V$ $((\omega X\backslash K_{m})\cross V)\cap\alpha X=U$
. , $\epsilon^{-1}(((\omega X\backslash K_{m})\cross V)\cap\alpha X)=V\cup(g^{-1}(V)\backslash K_{m})$
, $\epsilon$ . , $\alpha X$ $X$ .
, $\mathrm{C}1_{u_{d}X}A\cap \mathrm{C}1_{\mathrm{u}_{d}X}B=\emptyset$ $\text{ }$ , $\mathrm{C}1_{X\mathrm{U}_{\mathit{9}}K}A\cap \mathrm{C}1_{x\mathrm{u}_{\mathit{9}}\kappa}B=\emptyset$
. $r\in \mathrm{C}1_{x\mathrm{u}_{a^{K}}}A\cap \mathrm{C}1_{x\mathrm{u}_{g}K}B$ ,
(2) , $r\in \mathrm{C}1_{K}$ Up $\mathrm{C}1_{K}U_{q}$ .
, .
3.12. $X$ , $K$
– Peano , $X$ Stone-\v{C}ech
.
$\beta X\approx\sup${ $u_{d}X$ : $u_{d}X\backslash X\cong K,$ $u_{d}X$ $d$ }.
. $A$ $B$ $X$ . , $A,$ $B$
. , $\mathrm{N}$ $C$-embedded
$N=\{x_{n} : n\in \mathrm{N}\}$ , $\{B_{\frac{1}{2}}(x_{n}, d):n\in \mathrm{N}\}$ $X$
$A$ . , $A_{0}=A \backslash \bigcup_{n\in \mathrm{N}}B_{\frac{1}{2}}(x_{2n-1}, d),$ $A_{1}=A \backslash \bigcup_{n\in \mathrm{N}}B_{\frac{1}{2}}(x_{2n}, d)$
. $\{A_{0}, B\}$ $\{A_{1}, B\}$ $X$ ,
$N_{0}=\{2n : n\in \mathrm{N}\}$ $N_{1}=\{2n-1 : n\in \mathrm{N}\}$ $\mathrm{N}$ $X$ C-
embed$d\mathrm{e}\mathrm{d}$ , 3.11 $i\neq i$ $i,j=0,1$
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$\{A_{i}, B\}$ . , $X$ $d_{i}=d_{A_{i},B}$
$u_{d_{*}}.X$ $i=0,1$ , $\mathrm{C}1_{u_{d_{i}}X}$ $A_{i}\cap \mathrm{C}1_{u_{d_{*}}.X}B=\emptyset$
. , $\gamma X=\sup\{u_{d_{0}}X, u_{d_{\text{ }}}X\}$ .
$i=0,1$ ? $\mathrm{C}1_{u_{d}X}A_{i}\cap \mathrm{C}1_{u_{d}X}B=\emptyset:$: , $\mathrm{C}1_{\gamma X}A\cap \mathrm{C}1_{\gamma X}B=\emptyset$
. , $\delta X$ .
$\delta X=\sup$ { $u_{d_{AB}:},X$ : $i=0,1$ , $\{A,$ $B\}$ $X$ }
, $\delta X\geq\gamma X$ , $X$ $\{A, B\}$
, $\mathrm{C}1_{\delta X}A\cap \mathrm{C}1_{\delta X}B=\emptyset$ Stone-\v{C}ech
, $\delta X\approx\beta X$ .
312 , .
3.13. $X$ .
, 2 $n\in \mathrm{N}$ .
(1)
$\beta X\approx\sup\{u_{d}X|$ $\dim u_{d}X\backslash X=\mathrm{i}n\mathrm{d}u_{d}X\backslash \mathrm{B}\backslash \vee\supset u_{d}X|\mathrm{h}\text{ _{}2_{\vee}^{\backslash }’ \text{ }\backslash ^{l}\text{ } }4\mathrm{b}\text{ }$.$d|\mathrm{h}\text{ }=\mathrm{I}\mathrm{n}\mathrm{d}u_{d}X\backslash X=n\}$
(2)
$\beta X\approx\sup\{u_{d}X|$ $u_{d}X\text{ }=\text{ }u_{d}\text{ }4\mathrm{b}\text{ }d=n$ $\}$
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